Muscle biopsy plays an important part in the diagnosis of polymyositis (PM) and dermatomysitis (DM). Open biopsy is still widely used, but needle biopsy is much less traumatic and has been claimed to yield very good results for most diagnostic purposes.' In 2 recent large series2'3 17 % and 12 * While the majority of patients appear to respond addition of cytotoxic drugs. It is not possible to predict the response to steroids in the individual patient. Intensive immunosuppression with antilymphocyte globulin, aza hioprine, and corticosteroids has been suggested as a possible treatment in steroid-resistant cases.5
The effects of the drugs used in these diseases on muscle morphology are not well known, since the data available mainly originate from patients who were refractory to treatment.3 '6 In order to evaluate needle biopsy of muscle as an additional tool for monitoring disease activity and treatment in PM and DM we have also studied the sequential biopsies of 11 patients, 5 Table 2 .
One or more subsequent biopsies have been taken in a group of 11 patients whose clinical data are given in Table 3 
SEQUENTIAL BIOPSIES
The histological changes in 9 patients after 4-11 months of treatment with either corticosteroids or intensive immunosuppression are shown in Fig. 4 . One patient (no. 7), who showed continuing clinical deterioration after 4 months of 60 mg prednisolone per day, rebiopsied before being started on intensive immunosuppression and again after 4 months, thus appearing in both groups. The 2 patients (nos. 3 and 5) who underwent rebiopsy after only a 1-month interval are not included in these results. The changes in atrophy factors for both fibre types, the sequential changes in internal nuclei, and the serum CPK levels, EMG changes and muscle strength at the time of the rebiopsy are shown in Table 4 .
Several patients underwent further biopsies because of problems in their management. In some of these cases the different parameters varied considerably in the course of the disease. Although there was a marked tendency for improvement in each parameter when the patients were considered as a group, there was no significant correlation between type I and type 1I atrophy factors and variability coefficients in individual patients, nor between any of these and EMG changes, CPK levels, or muscle strength. In those patients with an initial increase of internal nuclei subsequent improvement in muscle power was accompanied by a decrease in internal nuclei (Table 4) .
Discussion
In this series the age, sex ratio, and proportions of the diagnostic subgroups are in close agreement with Bohan et al. 3 and in good overall agreement with 2 other large series,2'13 in which, however, less stringent diagnostic criteria and different classifications were used.
Needle biopsy of the vastus lateralis muscle proved to be a sensitive diagnostic indicator in the present series ( Table 2 ). The incidence of normal biopsies in this series is less than in other reports2.3"14 if histological changes only are taken as parameters. Addition of morphometric parameters still further enhances the sensitivity of the muscle biopsy as a diagnostic tool in PM and DM, yielding a negative result in only I patient (3 * 3 %) in our series.
In quantitation of biopsy findings the question of sampling errors, variability, and inter-and intraobserver variations emerges. While no formal study has been undertaken to assess the inter-and intraobserver error 16 patients with clinical evidence of PM and definite pathological alterations in their biopsies but no inflammation at all. The mean duration of disease in the former group was 33 months compared with 10 months in the latter.
Inflammatory infiltrates in PM and DM associated with malignancies have been said to be sparse relative to necrosis, degeneration, and regeneration.'6"7 These observations, however, were not supported by the data of Bohan et al. 3 In the 4 cases associated with malignant disease in the present series the most prominent feature was marked vacuolation of both fibre types on the ATPase stain in 3, with few other degenerative or regenerative changes. Two biopsies showed mild to moderate inflammation.
Perivascular infiltrates and thrombosis mainly involved venules and capillaries. When thrombosis occurred, interstitial fibrosis was more marked. From studies of muscles after experimental venous or arterial occlusion in animals it would appear that fibrosis results from venous occlusion with maintenance of the arterial blood supply. '8 Banker and Victor'9 in their post-mortem study of Regenerative changes, namely,,basophillia of small muscle fibres and large, vesicular nuclei with prominent nucleoli, were the most frequent finding in both the initial and the sequential biopsies. This is at variance with Brooke and Kaplan4 and Bohan et al.,3 who noted an incidence of regeneration of 30 % and 48 % respectively, and Riddoch and Morgan-Highes' statement15 that regenerating fibres were rarely seen in patients with a history of more than 1 year. In our series regeneration tended to become less marked with treatment, yet actually disappeared in 2 of the 11 patients only. While regeneration was present in all 8 patients of Mastaglia and Kakulas,6 the subsarcolemmal crescentic myoblasts described in their series were not seen in our biopsies. This may be due to our exclusive use of frozen sections as opposed to the thinner paraffin sections used by these authors. Perifascicular atrophy, regarded as a highly specific feature of PM and DM,'4"9 is also found in inflammatory myopathies with mixed connective tissue disease21 and said to occur in myositis associated with systemic lupus erythematosus. (Table 4) . The only increase in type El atrophy occurred in the patient (no. 4) who did not respond to intensive immunosuppression. This suggests that corticosteroids, although decreasing muscle protein synthesis in themselves,24 tip the balance towards anabolism in 'responders' by suppressing the catabolic disease activity, while they enhance catabolism in 'nonresponders'. In the differential diagnosis between continuing disease activity and corticosteroid myopathy, both of which decrease muscle power, selective type II atrophy in the absence of inflammation would favour the latter diagnosis. Discrete degenerative and regenerative changes would not necessarily be helpful, since they can occur in both conditions. 18 In contrast to muscular dystrophies, which may otherwise mimic the histological features of PM and DM, hypertrophy of muscle fibres is usually lacking in the latter conditions.'2 Nevertheless, in the 1 patient (no. 7) with abnormal hypertrophy factors of both fibre types we found no evidence for a dystrophic process. He However, in those patients with an initially increased number of internal nuclei sequential biopsy shows that an improving muscle power is matched by reversion of the internal nuclear count. Internal nuclei are increased in many myopathies, notably in myotubular myopathy, myotonic dystrophy, hypothyroidism, and corticosteroid myopathy, but also in chronic peripheral neuropathies such as Charcot-Marie-Tooth disease.'2 The decrease of initially elevated numbers of internal nuclei with response to treatment has recently been reported in myopathy due to hypothyroidism."L In contrast to our findings the central nuclei were largely confined to type II fibres which also showed selective atrophy.
There is a striking difference in the percentage of fibres with internal nuclei in the initial biopsy between 'responders' and 'nonresponders' to 60 mg prednisolone per day or less (adult dose). Internal nuclei may be an indicator for both degenerative and regenerative processes and thus parallel the overall severity of structural muscle fibre damage in these diseases.
Hence clinical response to corticosteroids in PM and DM seems to be inversely correlated with the extent of muscle fibre damage as indicated by the percentage of fibres with internal nuclei in the initial biopsy. Because an indicator for corticosteroid responsiveness would be of great clinical value, this observation needs further confirmation in a larger series of patients. Preliminary results in a further 12 patients seem to confirm the strong inverse correlation between responsiveness to corticosteroids and the percentage of fibres with internal nuclei. 
